Ribosome inactivating protein saporin induces apoptosis through mitochondrial cascade, independent of translation inhibition.
Ribosome inactivating proteins (RIPs) are toxic translation inhibitors that kill eukaryotic cells by arresting protein synthesis at the translocation step. Saporin-6, expressed in the seeds of Saponaria officinalis plant, is a type I RIP comprising of a single polypeptide chain. Saporin is a specific RNA N-glycosidase and it removes a specific adenine residue from a conserved loop of the large rRNA of eukaryotic cells. Saporin-6 is one of the most potent of several isoforms of saporin, obtained from different tissues of the Saponaria plant. In addition to potently inhibiting translation, saporin has been also shown to induce cell death by apoptosis in different cellular models. To elucidate the mechanism of apoptosis induction by saporin, we have investigated the apoptotic pathway triggered by saporin. We have also analyzed whether the inhibition of protein synthesis by the toxin is the trigger for induction of apoptosis. We demonstrate that saporin-6 induces caspase-dependent apoptosis in U937 cells via the mitochondrial or intrinsic pathway. Unlike many other toxins the catalytic N-glycosidase activity of saporin is not required for apoptosis induction, and the apoptosis onset occurs before any significant inhibition of protein synthesis ensues.